The paper presents a new approach to optimization of the metal-polymer tribological characteristics based on correlation between the total sum of polar component values of surface free energy tribological characteristics (wear and friction) of rubbing materials.
TRIBOLOGY OF METAL-POLYMER FRICTION JOINTS
The common practice in reducing adhesive interactions in metal-polymer friction joints is addition of some modifiers to the polymer matrix [1] . The existing technologies of the polymer modification are ineffective and expensive. Furthermore these technologies require a great amount of usually very expensive modifiers (the modifiers are distributed not only in the surface layer but in the whole volume of the polymer part). As a matter of fact there are some literature data concerning the introducing modifiers or solid lubricant into surface layer of polymer made parts (e.g. solvent-nonsolvent method), however these technologies employ very expensive and environmentally harmful solvents [2, 3] .
The current efforts put in the improvement of the mechanical properties of polymers do not take into consideration the energy state of the surface layer of elaborated polymer composites. Furthermore, the aspects of presence of oxides on steel surfaces, which create bonds with hydrogen also is not usually take into consideration. It is well known, that this process promote the tendency to creation of adhesive bonds between metal and polymer.
At present, in the most research works, the interaction between poromer polymer coating filled with graphite or molybdenum disulfide and ceramic coated steel is not taken into consideration.
The authors propose the hypothesis that optimal correlation between polymer coating and coated steel may reduce the tendency to hydrogen bonds creation ( Fig. 1 and 2) . It results from a lower probability of metal oxides presence on the coated surfaces. The coating separate the steel surface from the oxygen present in the surrounding air. It may contribute to an elimination of many unfavorable phenomena and through it minimize the negative effect of friction process.
Figure 1. The model of interaction between TiN coated steel and PA 66 (based on authors proposal).
The authors discovered a very useful rule in the metal-polymer friction joints optimization. The results of tribological results and free surface energy measurements are presented in Fig. 3 . This rule describes the relationship between tribological characteristics (friction and wear) of metal-polymer friction pair and the total sum of polar share of surface energy of the polymer and (coated) steel parts.
CONCLUSIONS
The material optimization of metal-polymer performed through the total, correlated modification of thin, poromer polymer coating and metal coating can significantly improve the tribological characteristics of metal-polymer friction joints.
